Dephosphorylation of the small heat shock protein hsp25 by calcium/calmodulin-dependent (type 2B) protein phosphatase.
The dephosphorylation of the mouse small heat shock protein hsp25 within an extract obtained from Ehrlich ascites tumor cells is inhibited by the calcium chelator EGTA and at concentrations of microcystin-LR which are characteristic for inhibition of calcium/calmodulin-dependent (2B type) protein phosphatases. Furthermore, the dephosphorylation of hsp25 in the cell-free system derived from Ehrlich ascites tumor could be increased specifically by addition of the calcium/calmodulin-dependent (2B type) protein phosphatase calcineurin. Dephosphorylation of the heat shock protein hsp25 is also obtained in an in vitro system containing phosphorylated recombinant hsp25, 1 mM Ca2+, calmodulin, and calcineurin specifying hsp25 as the direct substrate for this enzyme. The expression of two isoforms of the catalytic subunit of the mouse calcium/calmodulin-dependent (2B type) protein phosphatases in Ehrlich ascites tumor cells is demonstrated by polymerase chain reaction using specific oligonucleotide primers to the catalytic and calmodulin-binding domain, respectively. Northern blot analysis using the amplified fragments as probes shows that the mRNA of one isoform of the mouse calcium/calmodulin-dependent protein phosphatase is of medium abundance in EAT cells. These data suggest a calcium/calmodulin-dependent dephosphorylation of the small stress protein in EAT cells also in vivo. Since it is known that heat shock increases the intracellular calcium level and that thermotolerance is influenced by calcium chelators, ionophores, and anti-calmodulin drugs, the changes in the degree of hsp25 phosphorylation induced by thermal stress resulting in an altered thermoresistance could be explained at least partially by the calcium/calmodulin-dependent dephosphorylation through protein phosphatases 2B.